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[KB] «R«RxeSr«*lcL-C. T»«S^Rft 
fe5ilSf<W>?/l' (Ta 2 Ox> X^4) Ig9&tf§& 

^a©'>'iv^2Kft^v^/u (Ta 2 o 5 ) mioz 

ll»l:)«Lfc«. «flstt#fflaf-efR«3lL-C, Si 
S£fc*>*/H8£9 «r»*fc*©'>4v>«{fc* J'** (T 
a 2 Os) K9 AlC'^K^-tir-C, ;©i(t?>?*l9A 



1.0 9A:Wk? v*-A«a*«*aM>ttv>) 
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12:*<k*-*v(Tl»« t Q 




(e) 




QA 



1 

jgSfrffiTfcoT, 

s±ici?^^«rofc5B i i6»)sssrfiaR-rsi? 1 ^mx 

£fi!cl&1-.5 JfS 2 riWiHi: a» & 4 5 r i t i- 611 

i 

Sr^SlrfcfcoXH 0 '&tZ t «r««ti-5BI*JS 2 IE 

Ilt*JS4] fifiE¥gft£«fJ&SIXgl;::ioV^ if 
ESS l lfeltl!t©'>4 < t fc-»#*r«*$ic«»'>fcv*l6 

SJ:9ia*Jt3ft«**'<i'*Mttfc^ftSkB«>a 

£> & mimm* 6 ft s ®&&mmz&.m-f a ««6tkHyA 

RISK 

T, tti^K«rlfflETtt*JElc#1-Sltft:*|ilHltJ: LT 
«E£-tf:5 ^ <t «r»»t-faill**5 

©&£*&, 

(ff*JS7j ME8ftffetMK£ IT. ftMMURSrffl 
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2 

[11**8] ME&MfefcR& tT, mt*>i"i>t: 
fflv*5ri-*<Wii-*R*«7E«©¥**RR©R 

[IS*3S9] WGTgBmHS^XgBmiSfc LT, Rfls 

*r vfrfflv*5 r. i Z®mbTZ>in*m l 75S8 ©vvf 
1 lcE«©¥»*RK©«i6#S. 

70 ^-^v^roHii^feT-ifcoT, 

¥*fr*«-hfcllMB* + * £*J&-t 5 T»«R*r» 
^■t5TgCS1S^fi6XSt, 

HSGTSpms-h k hug * + * sr«ffig-r 5 ^ mn&mm 

mtz*m#mm Tanas-*- 5 

rafeiixgi:, 

20 l 1 ] BfrE^fiil&ikRjSRXgH, huIETrB 

«S±t»**«ro*>5» l W»KSr*fll+5» 1 $R 

R£)£R-f 5S&2j^Igfca»&ft3ri$r*!MS£-f3 

[fft*Jli2] mfG*i^8lxa«kirG|g2^)g|ie 
tSr^Sli:*>fcoT»Uig-t-rtS:#»i^5W*«i 

HtiE^ 1 mmm<o'pf£< 1 1> -»#*•**«©'>** * 
30 mm\zmnzitx, K«M*i*ETtt*«fc»i-* 

RftflKHR & LT^tg^-arS r t Zft®. t 1 
1X(±1 2E«<^^^^v-^W®!it*i£o 
[M&JK 1 4 ] J|M»flc»K±Ji* + ^5/^ Sr§i!i§-t5 

# ^< ~> 9 wKie^ifeT**) o T , 

^ft:StR±l-H5E*^^->^«r*^i _ 5TSPSffi^ 

ii>5^^>?>ftS^aj6liRSr^K-r5$l:lfe&IK^ 
^teSXgi:, 

WEIfeltlllo-tt^SrRX^lSro'Xtv^ieiMH-*** 
*T, tt«tUISrlH[ETn<1ilw»-r«tt<bfliMBI& t 

T«figs-e-5rt*i*»t-f 5W*JSi 4gi«)*t^ 

50 [§8*Jgl6] mE«ft«IHRj:UT, ^HltibRSr 
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[000 1] 
[000 2] 

si (^s«*aiuK) tt, ^yaains^fta 

Mpp^s D R AM (Dynamic Random Access Memory) t N 
SRAM (Static Random Access Memory) t\C^^^ 

tHStlTV^MO S (Metal Oxide Semiconductor) 
>i?X#\c£^Xffif&£tlX\,^ 0 $.1t, DRAMliS 

RAMtJt*Lr±aLfcJ:5ftK*Bflso«jft*:J:9 
[0 0 0 3] DRAMHt*ir^S/# 

[0 0 0 4] ±3&a>**'<i'f0>&mt:l&taZik&\z 

^jB*ftR^-a-e*) 5i6ft ^^^^ (Ta 2 o 5 ) mtfi 

■tu-ciS^bfflv^bJx-cv^a^yayiMkBI (Si 
0 2 ) tlt^TBSi oeo*#jf©Rt*S:Sl, *fc 

R*ictt*3ft»bffl^e>nrt^5/5 3^»ftBi (s i 3 

N 4 ) kit^XftlfetoXZ 2<Omm& (2 5-3 0) 

mti,xm\<*x**'<i/*$:mf&irz>zbiz£')^ mm 
mtzmz>^kfcx'£z>*.o\ztez>o so 



[0005] Hi 6 (a) - (c) fttfBl 7 (d) s 

(e) fi. ±m<D£?ftmt*>*^m*®mimmk 

|3^»ftiSB<o|!3g*j5fe^ov^-cxS)S^HW-r 

s Q *i\ hi 6 (a) i^-ti^i^ «x.rfPSf^y 

nySKS lCU ^(DLOCO S (Local Oxidation o 

f siiicon)fe^j;Oixy *ymtm*t>t£Z>n*%nm 

mum 5 2 LfcgL r. <D^#8iffl*fe»BS 5 2i: 

«5 3Xtfy-h««l (!7-K7>f^) 54: 

NfflW(W*5 5tr«R»lc:»*Ufcll, iBi:^!)^ 
yKftK&^b4S)irai6»K5 6SrJg^i-So 
[0006] 9ctw, Hi 6 (b) tc»i"J: 9 y*h 

9, £ffifcT»«ffiRi&5Sftf-*vR (T 

i n) isis s&pjcsi-f s 0 mi 6 (c) 

CVD(Chemical Vapor Deposition) ffi £ 5 > 
[0 0 0 7] @2 0lt ±J£<D»ft*>'*/HBS5 9£jS 

goRj&Fflic y =» >sts 5 1 zm® Ltz'&, #m t 
(Ta (0C2H5) 5) xxRxtmmtfx&mmzRfc 

WCftl&l'C, »ft^V^^«5 9<Z)*BtS:M*&-t- 
[0 0 0 8] Sell. 3>S«5 UV(Ultra-V 

iolet)-0 3 (^✓^#B«-e»^M6IHJt^J:*effll6 

ft) ^Rfttt^ffla^r-fR&a (r=-^«a) tr. 

[0009] (§17 ( d ) [Cfjk-TX C V D 

ft^>>K6 0S:^R-r5o H17 (e) ic^-r 

i^i^, 7* hy y^^&i^ct^ ^ft^^^s 
At(orai:st«8iit Lxmitfyp^ms 9&fr& 

£tiXffif$.£titz*v<*s? 6 1 Sr^$*5o 



V- 
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5 6 

[ooio] ±a©^*#«B«>«»*jfe-e fls^^A-fli7 £*S 

»±, fflt9y*»m5 9 O^BI^F&^f !) => V&K 5 1 lr>y =^7^6 8 A±lcW»cirffB$nfc#^fii/ 

mt?-fym5 8 iRJSb-C T8flH8 5 8A#lfc£8l /H&7 1 /J> <b ft 5 7 3 ZMffctZ* 

mzt>tzixmtznx L*5a*^-fs. -rat* [0014] wc, cvDSiao, t»**7 3±k 

Hi 7 (e) K*i-J:5K, TgP«H5 8Afi, « 8»6IMI£: LTOgHfc* v#/Hl7 4 fcjfc&Lfc^ 

<b^*v»5 8Bt::g&$*vCL.f-5. -tUT, r<D& H l 9 (e) 5 fc, »flS^ v*/HK 7 4 

fc*#v«5 8Bli«R«*R*LTill*-CL*5i:^ -sV^LTTOMBfclfcSU fcCCVDifelUD, * 

rofiSIS^K ($fb^*vBS5 8B) f4£i:*& 10 ^y^7 6^^t5„ J:ifcLfc.fc5fc, 

IW0*>5«fls* -sterns 9 fcitJUfcttftSixa© groSS^jfelcittli. TSBSffi7 3<D-&k LX<dM 

X\ *\'<is* 6 1 0ffc«ftttfiR«*l(«>l$*«r£r7 fc^y^/HBS7 1 £$IB£LfcSL SS*fe»Bii: 

•c, mtfyf^ms 9%.#<Dt% ro^ftJ:'? t>(£TL {t*y*/Mg7 4&i&igll-5ro-c\ rcDl^i^/HR 

[oo 1 1] H8i±, aflsf-*>Bto»e>fcaT»*«o> »<©"C. T»««7 3a«»fl:$n*«>Sr»«i-Swi: 

t), (a) t?*ufcJ:5t*»WtJS<'5ea. [0015] 

LfctfoT, T«}«ii:L-C34L<fc<fr3. I*W^*ifcLi 5 t-fSBUl] ti5T\ XIE^&IE 

^ya^KftiRftinBiffteqSr^i-to-e, x^Lfc «i»wstL-cfflv»Tv^©-c, »R*Ris*aatt<c 

*©fcl± (A) t*LfcJ:5l:«»tti:*#<45. v" =>vR6 9, ^vS/yiN" KR7oatf*{fc# 

y => >-^{t;K^@JI)¥ t e qli, jJrS&O^ft&^Sfcft y*/H&7 l roHSS»*BISr«Sft(^)SLfcagfrt 

t«.Sft*«6»Rroll»fl!)l^**LTl3t), /h*< J:oTTtt«B7 3*«J*U r»TSftl7 3»t± 

[00 12] *-^^->^>^<75Tgpm^ 5 ^$tiT(S iSlCl/tV***, TWSfii 7 3 ro^tci:5EroHaJi 

SO»Ji*)Sfe* s , «Atf«fK¥9 - 2 4 6 4 9 4§M JO [0016] r©3gW4, ±i£0>*H*ld£*Tft£*l/i: 

irm^ti-cv^,, sit, sis (a) ~ (c) rxm h<nx\ mm^rnxutmrnz lt\ tsphs^k^s 

19 (d) > (e) £#B8L-C, I^¥-^(^S®wKj&^ itTte^m^BI^^SnSOSrWJI-Srt^-ef s 

Sfefco^T* *1\ 018 (a) «fc 0 \C \sit*mmm<ow&ttRv* * * <»Wk 

mm~?-hmuBi6zs.v?-yw& (?-vy<< [0017] ±ie 

i->!)3y!«6 1 7tmy^7 *ffsii0M£#&i::{*Q. ft 1 wta^tMSi-ai 

7^«feC±0Nffltt»fW6 5«>*a5©JMIH«Ml6 6 40 *Wfc*2*«fittft«Mfr#rti-5tti«*»rtis 
Uinv** 6 7 SrflMb fcgL CVDifcUU; ±IEi£Scffi«ct-S5^$n5J;9l-±IE*Y^->^* 

0, ^ffilc0*Sf s ->y ny^7^!6 8SrfSBIi-5o «*-f5T»««*»*-f*T»*WI5*X8i:» ±E 

[00 13] jSctc. Ell 8 (b) lOTx-r,t9l-> CVD T35l;1i±lw±IE^ + ^->^Srfilfig1-2)^*^§l^1S 

>®|6 9«r^B!-r2), I318 (c) i^TX? s| i W#S««rlMktt#Hft«p-C»»ai-5 ! l £ ****» 

ic, ^./N'y^ftlcJ;'?, y ■y-'f K6S 7 0 IrfiSSI ffillgt, ±IE$ftl68IR±K±K*ir 

L> iKv>TRl£:tt^^s'^iifelci«)Sft^va'^R7 l -T5±SPSBi*^i-5±»ffi«i^xei: Sr^tf r i 

Sr^lK-rs. SI 9 (d) \Z7jk1-£o\z^ 7*Y Sr1#atLT^5. 

y ifeic <t «9 . #^->y 3V7*7^Bi6 8. [ooi 8] iu#jf 2fe®o3g9ii4. is^JSiieecD^ 
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"4 v v* 2 ^SdRSr^R't 5 IS 2 j&RX&i: frb fcSri 

[0 0 19] W**3lBtt»36Wtt> Hf#fi2E«ro¥ 
**»B©«Jt*ttt«9, _LE!&ifiSclglXgi:±ESfS 
2 fi)c$lXg t ££7llcfcfc o X® 9 Si" r, i Srtttt t L 

(0 0 2 0] a*«4|H«ro*Wtt, li*f2X(i3E 
tt0¥*tt&B«>SSf:&&i::tt9« ±E¥3tffc£t£j|ft& 
axglcfc^T, ±E*l»»B©'>fc< 

[00 2 1] *fc, M*J55lE®<o|gB^li. 

E* -v * fctiSffcl" 5 TSBmHSr^-f 5 T$t;1SI* 
l&X&i:, ±IET&mii±K:±fa* + ^>*&«fi5c-t-3 

-efRj&ai- a g&fi&axfi t , iESttf&^isi 

[00 2 2] li*3S6|2«(O^Mli, fa#^5E«©¥ 
[00 2 3] §t#JS7E«©89]tt, lt*JSl7iS6(0 

tvs. 

[00 2 4] »*3S8f2®O^^I4, »*«7E«W>¥ 
[00 2 5] tfi*3l9f2®ro^Wf±, »*JS17I»S80 

tr*0t£ LTi*«. 

[00 26] tt*JS l OEttOSHtt. ¥WftS«±K 
Sr»ifti-**+^V* 9, ¥ 
#»&«±l::±E*-*'<->*«r*J£-r5TaiHffi£»lM 
■fSTSSSfii^XSi:. ±ETg»mffi±U±E* + ^ 

*s9 sr*«-r a*aiftti««r**©a»-eiB»:t*iii- 

*SftfeftKj&HXS&. ±E¥2?ftgJ££&fctt#ll 



[002 7] fgjfcJg ri E«roB9Jli, !W#Jg 1 0 E® 
©*+/^^o|l3ft**lc«9, ±ESft«£»fi!tKX 

iii-c 11 1 fifeflixei: , ±Eig i &mm±^mmxm<o 

'>ftV *JR 2 OftRfciMttS jg 2 fifcglXgi: t>>b ft 5 r. 
[0 0 2 8] »*«1 2EICI?3I±, »#>f l 

at xess 2 ^mxgt fcxsfcfcfco-r* 9 ai-r. £ 

[0 0 2 9] »**1 3E«©3§9!l±, lXtt 
i 2E«o d r-r^->^wiSit^ffi^#9, ±E¥**« 

[0 0 3 0] £fc, S^MgtOlEWll, 

20 iR±jc*-v^V^Sr8Uii1-5^-r^->^»KJg^i£i^ 
9. ¥^ftSffiXt-±E*^->*£ffii&1-5T8pmi£ 
Sr»*-t5T»«*»*XSi, ±ET»Stt±fc±E 
^■Y^i/tJ'Srfflf^l-SKttl^iRrofcSitfelSIIRji^ftaS 
«ttMt«r*BI1-5#««MWWXSi:, -hE¥*M* 

sts * ^{btt#ia^ * -efSM&ai- a *sfl:iSMii 

[00 3 1] M*$l 5E«O^I4, 4E« 

[0 0 3 2] |g*S 1 6E«©«Kli, »*«1 0^»S 

[00 3 3] l 7 E^ro^^li, ll*JS l 6 E® 

(D^+/<^oS!it^i£lw«9, JiE&JSRfkRtt 

[00 3 4] |g*J®l 8Ee©^B7ll±, §*#«1 0 75S 
i 7©^TixA»i^E«ro*-r^^roKji^fel-» 

9, hm.T^.mms.tf±.ummt ur, ^{fcf-^y, ^ 

[00 3 5] 

w%i&(nj&m\^^xtfflirz>. m.m\tmm&i^m^^x 
50 i *t 



(6) 



mi (a) - (c) XtfH2 (d) ~ (f) Z<D% 
W<om 1 3afi«T-*)5*W*3g|l<o«Jt*&SrX8W^ 
Wlgit^5 0 Hl-Hi2'S:#'Ha'L'r;"|il* 

IU1 (a) C^tipH, MilfPii/JlaVifil 
|C N B*D<DLOCOS&fc:<fc 0 5/0 =»S/RfcRa»fe*8 

i/y^8«CMU rhbS/II aVlMURXO 6 
**6ffi$/y =>mi:ffi&<OWmz'<9-~y?Lxr- JO 
hRfbH3fttfy-h*« (!7-K5^) 4«MW- 

ALT, y-^tl*XttK^^«Wfr*rti-«NStt 

4 Zfr b ft S JimiftlHR 6 * jft*1-5 0 
[0 0 3 6] Hi (b) te^t* 5fc, 7*hy 

y ^7 7 -f jfeUl i 0 N^&f&igigc 5 ORBOR RRRR 

"9. £ffifcTfflfi«Rt&*RffaSl 5-2 5 nm(Di 

fb^*:/R8£fifcR1-S 0 
[0 0 3 7] fcfc, mi (c) KtjH-J;?^ CVDS 

Srffl^T, B&4 3 0t«lS^«4 0 0mTo r 

\mc* s s*fl' (Ta 2 Ox> X^4) »9*raftf-*V 

T^V^^y^ih^ri/^ftt/KlR^SrfflV^-C, 
HS4 3 0t^I^W4 0 0mTo r r OJ&RJE 

(Ta 2 0 5 ) Ml O^Iltft^ y?/m9±.\Z 

[0 0 3 8] H3I1, ±a<0»lR{b*:/*AR9Xtf 
Jg2gHb*^*/Hg£l Ofc^RI-SfcafrO/SR^-^ 
^*:*"*-H-e*>So CVDig(Dg^|l^ynyS 

RlRfc^VjA^OrtRMMM-*. ^LT, 

2 leaser y-*;if*fc u^y^/^y^x 
[0039] ii^J: 9 *i$^fi^fo5l i iik^ y 

**h*i/if*tr*aUJHl*-C, *<DRKi: UTR*^ 
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RLTJBlR{IS^v^/HR9«r*RLfclfc, ft^SRi: 
it^y^/i^y^x h*5/*^^R»*^*:lP*.r« 
«&LT!B2R{b^y^^Rl 0Sr*R"t5©-C. $B£X 

[00 4 0] ^JaylSlt UV-0 3 ^# 

«!!») -r^o ro»*Df««F^. H2 (a) i^-r £ 5 

R{fc^#vR8«>«BS3ftSRffcL-CR4kf-#^Rl l 

im&*K*hw*\^ «*^ao*5»iRft*^* 

^R 9 KRR £ SIS L TRRfcR v^Rfb* y 9>v 
R9A^RftSii5. r<D»£* S£m£St<£>fcSJ&ig£ 
ft * > * A'R 9 tt^Bff #R**cR©'> ft v >&{b * y * 
/uR9A^3ERSix<5^Wi4<, '>ft< t fc-»»# 

SEftSiX-Ov'Cfcftl^ * Lt\ ±»«>Rfb# HR 

9 Ate, Rfls^^vR8K*H-6Rft»«Ri:LT«R 
1-£<z>T\ rlxK«»«tt«ft«ift»Rl-Hit*h-caft 
^#yR8KRlSLftV\ LfctfoT, Rftf*vR8 
0R{ktt»R*tt8«>-C*0*R-C0fiR«*R0»* 

iifliRSixa. i^ftf^yli ltt^RftR-e*) 
sa\ *>«a*oRfff4»rte>*ff, ^fbf-^>R8(7) 

iiUOl 5-2 5%#7PM£ft6o LfrL4#fe* r 

[0041] Jta5UfcJ:5»-, ro«-eRft*v#/uR 
9A^fe45Rfk#WBR*r»rt+6^», ^fc®¥ftJ& 
R£ttrcRRftR (7) J)5»iWW^;Ht9 RXfmm 
>cR^*V^2R{b^v^/uRi oSr^RU^R, 9 

*©R^b^4#Bft I t l •e^»*Qfas:ff5»t"e<tv^o■e, * 

R*RXRS:««l^-r5^t4<, R^fcRfltfHHRSr 

[0 0 4 2] fcUl, 0 2 (e) l^-r^ 0 *'<y# 
jfe^«tt), ^BlC±»«RRfcft5RR*l 5-2 5 n 
m©2ftf^yJRl2Sr*Btt5, 0 2 (f) 

*-t-J;5fc, 7* by y^77^ifetcj:i9, g>fb?-*> 
R8, Kft^V^/Hg9A, mit^y^^Bl ORTfg. 

«8At±«FB««l 2AtOB[-*ftR»Ri:UT»{b 
^>^/vRi0 N 9A^«E*ixT«**ixfc*ir/<5/ 
* l 3S:^S*So 

[0 0 4 3] H8tc*5i^, (B) lircogijoSfiKicj: 
«9#bix^T»Rffi8 AC05/- hSfetp s^^LTV> 
5o T»«R8AttiMb*»«Sii-C«B«*R©»rt 
3»»R**ifcri[c 1 tO, >- hffifiip s©Rli, a* 
H (A) J:0t(STLT^6o LfcA«o-C. TgCl;®(t 
LT^^L<ft6 0 *fc, H9{cfc^-C, (B) Itrw 

ftSIWteqt^ltV^. 5/- h fits fl si BR 
ic, t©Rl±, f£jKH (A) J:HW<ftot, *ft 
v««»RRRR^R«o*ir^5/*^^3ft«»fen6 



11 

[0 0 4 4] Z.<D£?{C^ Z<DM(Om&\Z£tlt*s 

urfg 1 mikfyf^m 9 ***fc*0>'>fcv^Mt:* v 
*/MR9AK:£»S-£T, */uR 9 A SrT 

»*«Rfc^SIMfc»MRi: UT8liB£it:6 J: 5 KU 

VjR8lcKj£i-«^a:IBjl:"rsri:i5-e#5o Ufc^o 

ttMmftWMK S ft 5 <o * UMi- 5 r fc ^ -e £ 5 o 

[0 04 5] 0% 2 2lJS0iJ 
04 (a) - (c) li N r<D$gf^®2^0tJT*&5^ 

mntt«mmom&jm<omdL#s Littn 1 

* v^/ujRSrro^aB^b/toTrtRi-S «fc 5 Ufc 
jSt?*>«. KT, H4S:#I»UT, l3¥»*KH©«3g 

itsai (b) oxatRwiwaia-cWbiifc^y 3 

v£IR2 1 S:fflivt\ 0 4 (a) ^i-J;5^ CVD 

^SrfflV^T. i&4 3 0 < C«iaM«4 0 0mTo 
r r <7)J&RJE;^T\ JBSJPa s l~3 nm«»$)5 
fBHMfc*>#A' (Ta 2 Ox, X^4) Rl 9*mt?- 

*yR8±lcrtRLfc*, cvDtti:i»), y-*#* 

4 3 0°C(Df$,mUJ£RXfm4 0 OmT o r r (fcfifc 

RJE*T% mm&i-2nrn<Dmmkm<o'j>t£\,^2m 

it*>*fr (Ta 2 o 5 ) S2 0^iift^y^;uli 

9±(C^Ri-^, 0 

[0 0 4 6] H4 (b) i:^tJ;9l:, CVDtt 

SrfflV*"C, K4 3 0 < C«fitt«4 0 0mTor 
ZmWstfi' (Ta 2 Ox, X^4) I2 1^l2lft 

^^12 o±k#ri-3. 

[0 0 4 7] 13 5 12, ±tfi<7)^lgHb*>*/l<*l 9. 
*2R(W^/H!2 0fttf»3Wl:#^A<||2 l£ 
*Ri-Sfc«>(0*Rv/~5rV^«:*i-H-e*)5 o CVD 
mW<D5Lfcfcft^is» rn>gj£2 l S:JR*tfc«, &n 

t 1 fc*5l^cy — XtfXXfoZ>#>'#/l"<>*=- h*^ 

9©dER*rB*frr5. ^UT, tifMt 2*X'<Dmfe<nm 

i&m&mLtzb, tifnt2\c&^xy-xis*h 

9(:ft}at, «2«{b^^^/^R2 0O«RSrBB*&-r 
60 ^UT. «pJS t 3 *-e<DBf3EO«Fra T2rtRffl.aL 

fcb. b#^ij t 3ii^^xy— *is*t Lxnrj#>?/i> 
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R2 lOrtRSrBHJ&i-So ^UT, «p*J t O*T*<7)0f5£ 

[0048] >y ^>s«2 i£ N uv-030 

w««!fa«Fic, bh (c) [i^-tj: pic, 
8<D$tmmiki>xmitT*>mi i&te&zfiztm 

JO I^>/^«^y^/*19A, 2 1AfcJE«$JX 

hz>mmikfi>*/i'mi 9Rt/»3»ft^^^^R2 
1 *n*n^R»^»*>c«^4v^{k^ v^/u 

Rl 9AW2 1 AJcMSix5*RI4ft<, fc 
[0 0 4 9] tit, ±3fi<DiMt;*>'*>MKl 9AM 

ii^>^/ng2 1 a«u ifkf^y)g8{^t5ift 

»«RtUT«SBi-«^^ rft««R*lilWfc«ifHR 

ida±sn-csft^^vR8^si£u4v\ ufc^o 
^ t n mtf-9>ms<Dmt\t^m^n^<Dx^<Dmmx 

riWcihtf, Rl»kfli:tt«Ut, IMb»*Ri:U-C 
SH^^/MHi 9AWSft^>^/*2 1A^« 
Srffl^TV^o-e, »ft«iWRi: IT^Ii^^S: 
fc#T§6. m£ttfll£fel**B2 (e) J^T 

«)Xet*PI«ftXSS:fil*ri:lcJ:5, 
^jS3-£5o rixK^tt, ±»Ufcffii^lfcflsii:Kl^t: 

[0 0 5 0] d8{I^V^T, (C) (iroffj^fllia^j: 

5o T«fB««8Att»<WU9»ttSnr«R«*Ro 
»rt* s «t 15 »HK*nfci <tt- J: ^ . 5/- hSfeiP sOfil 
tt, »il«S«l-J:^lS* (B) J;<9 t ) ®TUTV^5o 
Ufc^oT, TSPmffii: UTM^U<?i6o 13 9 

/<i/#©5/p ^ vffiHbR&^RJ? t e q &^UT<^5 0 

^ (B) J:5t,/h*<ftoT % '><ev^R»(0*»ie» 
R-Cgf^O^r^^v'^y^^SblxSr tSr^UT^ 

[00 5 1] r<7)J;9lC x Z(DM<Dmf$.\Z£iXb. % 
HftSrit^U^^-e, ^{b«i»^Uro^ig^^a65 

ioo52ioi3 %mw 

M6 (a) - (c) f*. ro*W(0!g3llJ£«X?*)5* 
5(? WfriSISW«it^rife*:XeiS^^-rxgH-e«>5o r<7) 
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(8) 812 00 0-2 9 4 7 5 2 

13 14 

9 y¥/m&=r><Dmmtfrtz^x&mi-&£ o k ufc {k*v*^R2 7 <a$R£fi#rr3 0 * lx, t 

l«Hl (b) ^XSt»l^«ftxe-e#5>ixfc^y = **^SrJI»lx.5J:5t-«*&UT, |4Wy^^2 

ySS3l^fflv^ B6 (a) fc»-*-J:5fc* CVD 8 0j*BS«:M*&-t-3o «F*lt 5*-eo0f)eoi» 

£l£cfc«9. y-x^ilt^^^^ih^ MT4j8R«yiLfce>. «f*J t 5 ^fet^ry-^^f^i: 

^Srffl^T, B&4 3 0t:<E>J&RMKRO%4 OOmT o LTStf * h^rv'^WWlt, 

r r<Dfi£/IgJ±^-C\ RJ?ri*l~3 nra(^8S^ifc5 70 % 5 1Mb* V*/MS 2 9 3 «, *LT, «p 

gUSHt^*^ (Ta 2 O x > X^4) i2 5$:Iftf #] 1 6 * X<30rJ6OI$[aT 5 tfc ^t6 

*>«8±t::j*RUi:SL CVDftia^ y-*#* \Z#\,^xy-X#xt LXf^f b**stf* 

X, K4 3 0t^«MM«4 0 0 mT o r r RSrBM&l-So * LT, B#S9 t 0 &X<Dffil£<DtifmT 6 

RJ£/jT\ RffdU-3nm<Oi6*^«^'>4^fB2» ^RMfffltfcb. «F*J t 0 ^*5V>T ^^^^^ ^ h 

ft^V^/u (Ta 2 0 5 ) H2 6^liW^;Hl|2 ^e/^^Rt/K*^W«fe*e*rffihi-So 

5il:*HU Set-* CVDttia^ y-^^tl [0 0 5 5] fcfc. VI) ^>Sffi3 l£ x UV-0 3 ^ 

-C^y^/^^^^h^v^^Srfflv^, i4 3 0t^) #B«*^. R5 0 0tt\ ftio«MtSo r 

«ltt«4 0 0mTo r r <Df&mJ±tiX\ Rffft* <0}»*a«F^, HI 6 (c) [:/Tt«t9l:, Sft^^VR 
l-3nm«»^$3»>^^ (Ta 2 ^ 8(^SWS»ftLtlMtf ^yRl 1 3ft«»*S*l5 t Bl 

Ox> X^4) R2 7*3S2»ffc*>'*A'R2 6±fcj£ 0#K, 1 8fk^ y^^K2 5 liS** 

m-fz>o m<D'Pte^mik*>?fr (Ta 2 o 5 ) R2 5ak, itiR 

[0 0 5 3] B6 (b) \Zi£ir£o\Z^ CVDft ^S<£>£>53l 3 8Mb* y^/Hi2 7 l4R*fc«<0'>ft^ 

l^tS, y-XtfXk L/T* >*;l"<>#^ V*i/$* ■Mfc*V*/i' (Ta 2 0 5 ) R2 7AIC, »*>c«<0*>5 

»0«*^S:fflV^X, B&4 3 OW&mmRXfm* 1&S 2 9\*»mXm<D'PtZ^&i{tfi 

OOmTor r <Dfm&fiX\ Blffd? 1 - 3 n m(OK* ^ (Ta 2 0 5 ) R2 9 AKKItSftS, tit, ±*&0 

Xm^'Pfa^mimtfyf^ (Ta 2 0 5 ) R2 8£#5 mW^/H25A, 8ft^y^/UR27ARt;*ft 

3i^y^;H2 7±{:^Il, ftlc, CVDifctcJ: ^y^/H2 9Ait »{fcfli»JRi ltIlt50T% 

v-xtfxtLX*>*^y?x. Y*i/$**m z^^m\±mt^mm\m±^tixmt^^ >ms 

l^X, B54 3 0tOMM«4 0 OmT o r r (^) 30 t£ttEJCU&V\» Ufc^oT, aftf-*VR8 0*BB"C 

f*RBE/3T\ If^l-3nm(7)ii^i(7)fc6i5Sf (0(£flia*R^^^li»«l S*l5o r^J<D«^^j: 

(Ta 2 O x . X^4) g2 9S:i4g[ft^y *Uf* * 2 SJ6« t B6P«lC»fb»««R^ LX<Dm&& 

*/i-R2 8_h^$RU cvDffiKJ;^ y-* Kfcsri a„ &(£> IB llKfeflH-fcttSB 2 

^tlt^y^/^y^xh^^Mt^^ (e) £JLT^XSti>&ra«ftxeS:»5ri:lcJ:9, * 

ffiV^, B&4 3 Ot3<D$RMJg&UW4 OOmTo r r £^££-£5, 

<Z>dcR£E;*jT\ Rfftf 1-3 nm(0^^a^>3iV^ [0 0 5 6] r^iJC, r^«0«fiJl:J:ott, * 

(Ta 2 0 5 ) H3 0^5W^^ 2|ll6«^i3V^a^fcwtli8H«4»**»5rt^ 

R2 9±l::j£R1-3, T-#5o r £ti\i. iftWl^ 

[00 54] H}7f4, ±$<7>migtft;*>*/t'R2 5. Jf £ b t^i§^ Lfctf>T\ i)Mfc»ftOR£ LT0>«fgS: 
*2afc#v*/HR2 6, ^3SW^^/H2 7. g ^ J: 9 K** i#-C# 5. 

4gft^y^/Ul2 8, ^51^*^/^812 9&tf|g [0 0 5 7] 0»4HifiM 

6gKfc*^*A-R3 oodfcRS/- ^v^Sr^HXfe r<D«o¥»ft^H<0S[i&#ifcl4. IB l ^ISffH-fcttS 

5 0 CVDi$ROSJ£:*FrtlCi/JJ =i>S«3 lfciRSL TS&m<iR<t LXHit?-* >-R8 l:|^t^S V y a 

fcft, B#£iJt l lc*3V^ry-^^^-e*>6^>^/^^ vR£^T*^/^*£*8l£-f 6, -t Lt, r<B«l;: 

y^^!2 5<OfigR*:BB*&i-5 e ^LT, «f« t 2^X Dry-0 2 4^WKfttt#lfflft I t 1 T\ B&8 0 0t:X\ B& 

0>Bf£<DB$fBT 1 fiScR^SLfc^, «f*| t 2li*Jt^Xy lOMlT^c ZtlSkftU* ±5* Lfc» 1 £ H&I*J 

LX*>*;\"<>#=- Y^^iSMcmm^^ C£frX\ #X^o$aS$rteLT, *-f^^*r*J** 

*/lPx.6J:5^««L-C, IB2K{k^^^/uR2 -its. ^n^>x.s tea>«L3i*ttlwOV^roRWl4«*+ 
R^^^-T^o ^LT, Biat3$W^«T2 5(7 5 e HlOIIfc^T, (B) 14, r <?5«0«fiKU «t 9 K 



(9) 
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^L"C^5 0 *<0ttl4. (A) ±9t/hS<fto 

[0 0 5 8] z<D±?i^ r©«©i*i:iotfe, as 

[00 5 9] 5 

Dry-0 2 &^gHfctt#ffl^ c f 3 T\ »8 0 0tt, & 

v^ 0 torn** m^mmm (b) j;n/w<6o 

[0 0 6 0] 9 r^0J(O«j*^J:oTt>, IB 

[oo6iioi6 mmm 

[0 0 6 2] rcoi roWoMCioTt, ® 

^[oo63] o*7£*w 

hi i (a) , (b) i4, ^<o$m<»m7Wtmxhz> 
(b) a>xati»Hi«ftia-c»6nfc'>!i3va«4 

l&ffl^T, Hi l (a) (c^-Ti: 9^. CVDjfelcJ: 
0. y-xtfxk \*X h*5/#**rffl 
B&4 3 OtOj&Rgr&g&tMM OOmTor r 

W)V (Ta 2 Ox, X^4) R3 1 >Jg8 ± 5(7 
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[0 0 6 4] &{H. v'!)3yl«4 l£, UV-O3O 

#H^*"C> « 5-0-0 -tJ-er-ftlWIMftai"*. wtf>*k*& 
mm^, mn (b) i:^tJ:?i:, »ft^*^«8© 

fc, K*>:«o«)4IMk^^^^R3 lf4»*tRlSU 
X*<D&mtt*bK8 nmi>mik£tlX, «**S<0'>4 
i«^y^^H3 1 Al^SRSixSo -<£>«£\ ifc* 
*:S<ofc5»{k^^^/HR3 1 14£BBM«*&*0>* 
4v«ffc*^^yHBl3 1 AKSKSft-Civtfcfti^ 
r © i 5 i:iWtbftot«f**8 - fc (4DK«So 

[00 6 5] ^IT, ±3tO|6{k^y^^R3 1 Att, 

r% rina««r4«^i(Bifciftjh**iTWkf 1 *v 

BE8teEfl;Ufev\, Ltfot, S{fc^^^K8 0»ft 
J4»M*n5^T?*©*ffi-e©<B:Bi«*R<0^f4«iBI 
S*t*. »l^SlfiW^W5H2 (e) J^T^X 

etl»|PI*3texe*a5wi:lcJ:9 % *^v^££i& 

S 0 HI lfc*5V*T\ mi-m2<Dffi&%tt 

[0 0 6 6] Hl2f4, r©«©*»*|jtiio§BJt*S 

Km\L^tjmw mm tuv-03*«ML* (« 
/w«c«fc+«iw<&ij v - 03f»*a«a*ft#tt** 

[oo67] ii 3d r <Dm<D¥mfcmmv>mmjjfe 
hz&it* >?^mtf±mm^t>tzr>xmmx&<D&%: 

5nmchi4, T«a«"C*>S2ft^^ >K8 
I(?)5 nmtf>B&flW±*<0 1 OnmWil^y^/* 
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[0068] t-tz, Hun, zo^m<o^m^m<r>m 
< * s « ir y — ^ «8Ettiaap-f - s id *> s mmx 

B&Lte<khs K5nmWioll)li:Mtnil % 
[0 0 6 9] :^)J;5{:> ^^oMi:«tott), ® 

[0 0 7 0] Off 8 

lOnm^iiXi^fc^WV^^ (Ta 2 Ox, X 
T5 0 0~8 0 0tt«rfTTo r.tt«^tt. JL3! 

[0 0 7 1 ] m 1 5tt, dO«Oi|£»*«|lO»J6** 

tt) fcoBBff«:*i-H-e, »***©'>*v^Bfl:*:'* 

&^mit*y*frm<Dmm*m<ft'>x, maammk 

[00 7 2] Z<Dm<OmtfLfc&oXi>* % 40 

7£mw\^^xm^tt<Dk®mmte®%zmz^ktf 

X£Z> 0 

[0 0 7 3] £JLh, d<D««o^»«*HffildJ:9»» 



mztiitm%xm<D&te^&m&k\*. t« da 

2 O x ) ldfcV^"CXA«a4o-CV^TtftV\ 

[0 0 7 4] Ttt««fcU"Ciia<b^*v. 

^y^/M^KBbTid, BST (BaSr) Ti0 3 , P 
ZT (Pb (ZrTi) 03*^teOil5^m«ISrfflV> 

[0 0 7 5] Sfc, *»»KtE±^^-y^^^Sr»iS-t* 
£*&"C*>*ltf* DRAMfcRfeTfc**'^****: 

"CtSo *fc, ^-HSfkRtt, SffcR (Oxide Film) 
KKe>1\ &ftR (Nitride Film) £>6^ 

mi smhyy^^^xh^mr), Mosih7^ 

#l::PRbi\ MNS (Metal Nitride Semiconductor) 
SF7y^^t't)S<, fc£^J2> MNOS (Metal 
Nitride Oxide Semiconductor) Ih7^^^t*tfi 

k&XZZo *tt£t>h. N^-r^fflfcRfc-f P 

5, 

[0 0 7 6] 

mmkLxmmtsitz>£o\zi>it<DX\ r^mm^ 

^^mxm^p^mm^mm^n^^x. z.<n 
to®mkLxmmzitz&itLit<Dx\ T&mmm<n 

[dffiofffi^fttft^n 
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" IM 2 ] 'R*»*SIK«>llia*ftSr"ISIBJr*-*-lSH 

103] ®*m#mm<DmmJimcisrt z®m&mm<K> 

[04] r<asn©ft2$ttfl?fcS¥Wt&B0S 
[0 5] |SI^fls:»|lro8l!5i*fe|c*5lt5^ftlfe»)BI 

[06] r0«n«>ff3Xttffl-?<bS¥W¥£ft0!t 
St#ifc*iSlllfc*i-ifIHT*>a. 

[0 7] |nl¥*»£B(OH]t^&K:*3rtS«SI6»H 
©J&K '>-•>• v * £ 0 X- 5 . 

[08] m*m#mm<o®mi>mc3L<!)»btiit*v 

0T*fc5o 

[0 9] P|5|M»*i6ll©l«63EFtttJ:0»e,*Lfc*+^ 

tt!4L-C*i-0T-fo5„ 20 
[010] |B]J|i»flcSE«olSJ6**fcJ:0#6*ifc*-r 

iitU!LT*-r0-C*fo5o 

[011] i»*W<Bf^gflffl?*a¥*f«£B©» 

it^ffi^imnsir*-ris0-c*fc5„ 

[012] l^^«ftiggW»iS^felCj;«9#ib)rvfcdf-t 

[Hi 3] ISI¥i»*»K©»JS*«feCJ:"J»t>Hfc*-f 30 

[014] |SI*WflcSEll©llit**l-J:0»fcitfc* + 
«&7jH-E|-C*>3„ 

[0i 5] i^^ff^aoKii^ffiKio^bixfc.*^ 
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&Si&Stfc#tt£*i-0T*;fc S. 
[0 l 6Tft*©¥£#2£E«i!E;frS&I^K^ 
I*S0-C-fo5o 

[017] tt*©¥*{MS«©im#ifc*:i^fc*-*" 

xg0-c-fc5„ 

[018] &%<n¥m#mw.<ommjjmzT.mm\c7ii-t 

[0i9] a*rosM«*:K«©iiiJte&ftS:xe]iiw*f 
xg0-efc5, 

102 0] m*m#mm<r>mm*mztdrtz®m&mm 

l. 2 1, 3 1, 4 1 PSv^^Sffi 

2 *?£Mtffll&IMl 

3 y- bmitm 

4 y-hSU v) 

5 NltS« 

6 mwii&Bm 

8 mtff'ym (mnmwo 

8 A TgfSSJi 

9, 19, 2 5 ftlRflS*S'*A* (MMEttfc 

19) 

9A, 19A, 2 1 A, 25A, 27A, 29A, 31 

a mt* >9»Wi mmxwpte^) 

1 0, 20, 26 m 2 fMc9WM& (lfc*£tt 

11 Mt?-*ym 

12 Stef^^R UtttlttB) 

1 2 A ±8S®£ 

2 1,27 %zmc9>9fr& 0UR^fl«>9) 
2 8 gMSM^V^/HIg (&5H*«'>ft^) 

29 m^m^-y^ivm mmkmh*)) 
3 1 mitt's? jm mmxwph'o) 
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